The chemical composition and phospholipids content of Indonesian Jack Bean (Canavalia ensiformis L.) were determined. This was conducted with a view to supply data to direct industrial utilization of these seeds. The proximate study revealed the following information: total protein 34.6%, total fat 2.4%, fibre 1.2%, ash 2.8%, moisture 12.5% and phospholipids 0.1%. FTIR analysis confirmed the specific peaks for phospholipids and GCMS analysis showed that the fatty acid residues of the phospholipids were palmitic and oleic acids. This study has established useful information for further utilization of this seeds.
INTRODUCTION
Indonesia is a tropical country particularly blessed with a variety of rich vegetations having great, diverse and highly beneficial economic potentials for the populations. One field of such economic prospect is the availability of indigenous seeds that may themselves provide biochemical sources. Among the abundant variety of vegetation that cultivated in Indonesia are coconut, sesame and candlenut. They are usually only used as cooking ingredient. Recent study has highlight the possibility to utilize coconut, sesame and candlenut as phospholipids sources for biosurfactants and drug delivery systems [1] [2] [3] [4] .
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Other vegetation that captures our attention is jack bean (Canavalia ensiformis L.). In India, the nutritional value of jack bean seeds collected from nine different locations has been reported to have slightly different in composition 5 . Indian researchers have extensively study this legume for different kind of applications [6] [7] [8] . In Indonesia, jack bean is grown in many regions including most part of Jawa island and Central Sulawesi. Jack bean has been cultivated and used to produce variety of homemade snacks but the use of these seeds in more advance applications has not been given serious attention. Such seeds may not only serve as nutritional purposes but also as biochemical sources for instance their phospholipids and other chemical components.
In this report we establish nutritional data i.e. the chemical compositions and phospholipids content of jack bean (Canavalia ensiformis L.), an under-utilized legume. The general aim was to explore their potential as food, feed and biochemical sources for our industries.
MATERIAL AND METHODS

Samples collection
Jack Bean (Canavalia ensiformis L.) seeds were purchased from a leading local grower in kecamatan Wonoboyo Temanggung, Central Java.
Identification of the seeds
The seeds was identified and authenticated at the Department of Biology, Faculty of Sciences and Mathematics, Diponegoro University, Semarang.
Samples preparation
Jack bean seeds were cleaned and peeled carefully from their epidermis. They were sun-dried for one week. The seeds were kept in clean and airtight glass jars, covered and labelled for later used. The seeds were ground to powder by food miller prior used.
Chemical analysis
The moisture content was measured by taking 1 g of each sample and drying in an oven at 105 ºC for about 1 hour followed by cooling in a desiccator. The samples mass was measured before and after handling until a constant mass was attained. Total protein of dried samples was determined based on nitrogen content as indicated by Kjeldahl method. To convert total nitrogen to total protein a conversion factor of 6.25 was used for all samples. The total fat was determined by calculating mass difference of sample before and after extraction with n-hexane in Soxhlet apparatus for 8 hours. Cholesterol Content was determined by gas chromatography. Ash content was determined by burning the samples in a furnace at 600 ºC for 6 h. Crude fiber content was also determined. Phosphorus content was also determined colorimetrically 9 .
Phospholipids analysis
Ground jack bean seeds was macerated with a mixture of chloroform : isopropanol (1/1, v/v). The filtrate was evaporated and the residue obtained was homogenized in chloroform: methanol (2/1, v/v) 10 , then washed by NaCl solution 0.9% and evaporated to acquire polar lipids. Phospholipids were isolated by solvent partition with 87% aqueous ethanol and n-hexane (1/1, v/v) as described by Galanos et al.
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. The phospholipids functional groups were analyzed by FTIR and the fatty acid components were determined by GCMS 2 .
RESULT AND DISCUSSION
The chemical profile of Indonesian jack bean seeds (total protein, total fat, fiber, ash, moisture and phosphorous contents) is presented in Table 1 .
The data show that protein content of jack bean was not far from the value obtained by Indian researchers 12, 13 and higher than the protein content of some other legumes such as soybean and edamame 14 . Proteins are vital part of living cell. They are nutrients needed for growth and conservation of body cells. This result indicated that Indonesian jack bean could provide good supply of protein. The high level of protein content in jack bean had nutritional significant, since medium intake of these seeds would greatly boost the total dietary protein intake.
The fat value of jack bean showed close agreement with the amount (2.0-6.0%) reported earlier in India 12 . This indicated that jack bean was a low source of fat. This data pointed out that jack bean was good for people who were in fat-controlled diet.
The amount of ash in jack bean was 2.8%. Jack bean ash content was consistence with the . Ash content corresponds to the presence of mineral in jack bean. High ash contents represent high concentration of various mineral elements. Mineral elements are important in metabolic process, growth and development of human body.
The fiber content, 1.2%, was lower than reported previously 12 . The benefits of high fiber intake prevent various degenerative diseases. Low fiber intake is associated with occurrence of various cancers such as colon and rectum and diabetes 15, 16 . This data suggest that jack bean alone is not suitable as fiber source in foods it should be supplemented with other high fiber content sources.
The moisture content of the seeds was noticeably high, 12.5% dry weight. Vadivel and Janardhanan 5 reported that the moisture content of jack bean from different locations in south India was varied in the range of 3.8-9.2 %. Our data confirmed considerable variation for moisture content of jack bean from different origin. The moisture content is important in storage availability of the seeds. The high moisture content of jack bean indicating that jack bean is susceptible to spoilage. This would cause storage problems if it did not properly manage. Microorganisms would be easy grow and survive which may results in decomposition of the seeds.
Phospholipids are biosurfactant useful for many industrial applications. Investigation on phospholipids natural sources is a continuing effort to provide alternative for industrial necessitate for surfactants that are environmental friendly. The phospholipids isolated from jack bean was 0,1%. Analysis of functional groups by FTIR confirmed the existence of functional groups specific for phospholipids 2 in the jack bean phospholipids extract. The absorbance band at 1234.44 indicated the P=O stretch. The 1064.71 cm -1 absorption band belonged to P-O-C stretch while absorption at 825.53 designated to the -P-O asymmetric stretch of the phospholipids. From GCMS analysis the fatty acid residues of jack bean phospholipids were found to be palmitic acid, C16:0 and oleic acid, C18:1.
